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CHAIR IMCORPORATIMQ-AXR-CqgHXONS 

FIELD OF THE INVENTION 

This invention relates to a chair construction that 
incorporates air-containing cushions. The invention has 
5 been developed in the context of so-called nursing chairs 
. and is hereinafter described in this context. However, it 
will be understood that the invention does have broader 
application, for example to lounge chairs and office 
chairs . It should also be understood that the term 
10 "chairs" as used in this specification is to be construed 
as including lounges, settees and such other seating items 
as have seat and backrest portions. 
BACKGROUND OF THE INVENTION 

Numerous attempts have been made to create chairs that 
15 provide appropriate support and comfort for invalids and 

aged persons who are confined to the chairs for protracted 
periods- Those persons must be supported in such a way 
that their body mass is distributed more-or-less evenly 
over the area of supporting cushions, so as to avoid 
20 traumatic pressure points. This means that supporting 

cushions must function to conform with the shape of seated 
persons and, whilst this might be made possible if chairs 
were to be tailored to the requirements of individual 
persons, this clearly is not practicable. The simple fact 
25 is that any given chair might be used by a number of 

different persons having different physical sizes, shapes 

and body masses- 

Attempts have been made to accommodate the special 
needs of aged and invalid persons by the development of 

30 water chairs. These have taken various forms and the most 
successful of them has been constructed with a nuihber of 
separate bladder-like bags, each of which is partially 
filled with water. The bags are fitted together and 
located below upholstery material, and the water within 

35 each bag is displaceable to accommodate body shapes of 
persons who are supported by the chairs. 
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The water chairs have proved to be very successful in 
nursing homes and other places where aged persons and long 
term invalids are accommodated. However, the chairs have 
two problems; they have a potential to leak water with 
5 damage to and aging of the water-containing bags and, 

perhaps more importantly, they are extremely heavy due to 
the weight of water (typically 20 to 30 kilograjns) that is 
required to provide full support for a range of differently 
sized people. The latter problem requires that the chairs 
10 be mounted on large size wheels, not just casters or 
glides, and even then the chairs are found by nursing 
personnel to be difficult to manoeuvre. 

The chair which is the subject of the present 
invention has been developed in an attempt to achieve a 
Oi 15 substantial weight reduction whilst retaining the 
\}{ recognised benefits of water chairs. This has led the 

li\ inventor to consider air as an alternative to water, 

4= So-called blow-up air beds have long been used for 

recreational purposes, and inflatable cushions and neck 
20 supports, both in a variety of shapes, are used regularly 
Y'- by travellers in aircraft and road vehicles to provide seat 

in cushioning and neck support. However, all of these known 

inflatable beds and cushions normally are used in a fully 
inflated or near-fully inflated state. That is they 
25 normally are filled with air to a level at which they are 
elastically stressed or to an extent approaching that 
level, and they rely upon the compressible nature of air to 
provide comfortable (or as com£ort€d:>le as possible) body 
support , 

30 Chairs which have air -inflated cushions also have been 

developed or, at least, disclosed, for example in patent 
specifications numbered AU-B-14164/83, AU-A-10206/95 and 
WO96/02402. However, these publications disclose chair 
cushions that are inherently complex, in some cases 

35 employing multi-conrpartmented structures, and the cushions 
are filled with air to a level at which elastic stress 
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occurs . 

SUMMARY OF THE INVENTION 

The present invention seeks to provide an air 
cushioning arrangement that is appropriate to chairs, which 
avoids the complexities of prior art approaches and which 
provides for shape adaptation as a consequence of air 
displacement within containing cushions - 

The invention may be defined broadly as providing a 
chair having a seat portion and a baclcrest portion. The 
chair comprises seat and backrest support structures, at 
least one air-containing cushion positioned on the seat 
support structure/ at least one air -containing cushion 
secured to the backrest support structure, a layer of 
compressible material overlying the cushions, and an 
upholstery material covering the layer of compressible 
n^^terial . Each cushion conprises a bladder which is formed 
from a pliable, gas impermeable material and each bladder 
is chaxged with air in axi amount not greater than 60% of 
the maximum contained volume of the bladder, whereby the 
air may freely be displaced within the bladder and, as a 
consequence, shaping may be imparted to the cushion to 
complement that of a person who occupies the chair . 

In the context of this specification the expression 
"maximum contained volume" is to be understood as meaning 
the maxiiaum volume to which the bladder may be Inflated 
without experiencing elastic stress • 
PREFERRED FEATURES OF THE INVENTION 

Each bladder preferably is charged with air in an 
amount not greater than 50% of the maximtim contained volume 
of the bladder and, most preferably, to an amount within 
the reoige 15% to 30% of the maximum contained volume of the 
bladder. In some cases ^ depending upon the intended use of 
the chair, respective ones of the bladders may be charged 
with air to different levels. The extent to which each 
bladder is required to be charged with air may initially be 
determined empirically for different chair structures or 
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When charged with air, each bladder is closed against 
inflow or outflow of air. The bladder may be sealed closed 
in a permanent manner, although it is preferred that the 
bladder be provided with a valve through which air may be 
admitted as and when required. 

The compressible material that is used to overlay the 
cushions may comprise a matted filamentary material or an 
expanded foam plastics sheet material . The main function 
of the compressible material is to create a smooth or 
uniform contour over which to lay the upholstery material. 
However, it is important that the compressible material and 
the upholstery material be fitted to the chair in such a 
way that they and the cushions may move together to assume 
a shape that complements that of a support person. That 
is, it is essential that air contained within each of the 
bladders should be free to move into free space within the 
bladders and that the covering materials should not act to 
constrain re*-shaping of the cushion during air movement- 

The seat portion of the chair will normally support a 
single cushion but the backrest portion may be fitted with 
one or more cushions, depending upon the size of the chair 
and its intended function. The chair cushions may be 
butted together but they preferably are arram.ged so that 
they overlap one another. That is, when the backrest 
portion is fitted with two cushions, the upper cushion will 
overlap the lower cushion. Then, the lower cushion will be 
arranged to overlap the seat cushion. The cushion (or the 
higher cushion) that is fitted to the backrest portion 
preferably is arranged to extend over and around the upper 
edge of the backrest portion of the chair, so as to provide 
air support for the neck region of a person seated on the 
chair. 

Expanded foam sheet material may be located below one 
or more of the cushions for the purpose of providing 
additional load support to a seated person or for providing 
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support in the unlikely event of air being displaced from 
one or more of the bladders. Also, when the expanded foam 
sheet material is located both below and above the 
cushions, that which is located below the cushions 
5 preferably is more dense than that which is located above 
the cushions , 

The upholstery material may comprise leather, fabric 
or a plastics sheet material, depending upon the intended 
use of the chair. It is preferred in respect of nursing 
10 chairs that are intended for use with persons who may be 
incontinent that the upholstery material be composed of a 
semi -permeable or vapour permeable plastics sheet material. 

When in the form of a nursing chair the backrest 
support structure preferably is pivotably mounted with 
15 respect to the seat support structure. Also, the seat 

support structure preferably is mounted to or integrated 
with a support base which, in turn, preferably is carried 
by wheels or rollers. 

Furthermore, when the chair is in the form of a 
20 nursing chair, it preferably comprises a leg support 

portion that is pivotably mounted with respect to the seat 
portion and, in such case, an air -containing bladder-form 
cushion will be mounted to the leg rest portion. 

The chair may be fabricated by using timber framing. 
25 but the chair preferably is formed with a metal frame which 
is fitted with reinforced plastics sheet material to form 
the seat and backrest support structures and to carry the 
cushions . 

The cushions may be removably secured to the seat and 
30 backrest support structures by way of self -securing 

fastening material such as that which is sold under the 
Velcro trade mark. Also, the upholstery material may 
itself be secured in place by use of similar self-securing 
fastening material. 
35 The invention will be more fully understood from the 

following description of a relatively simple example of a 
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metal -framed nursing chair that has been developed to 
incorporate the invention. The description is provided 
with reference to the accompanying (largely diagrammatic) 
line drawings . 
5 BRIEF DESCRIPTION OF THE DRAWINGS 
In the drawings : 

Figure 1 shows an exploded perspective view of the 
metal frame of the nursing chair with all cushions and 
upholstering material removed from the chair, 
10 Figure 2 shows a perspective view of one corner of the 

chair as seen in the direction of arrow A in Figure 1, the 
view showing a portion of padding material and seat support 
material , 

Figure 3 shows, in perspective, a partial view of the 
15 chair when fitted with air- containing cushions and an 
underlay - 

Figure 4 shows a side view of the chair when fitted 
with air-containing cushions, an underlay, an overlay and 
upholstering material. 
20 Figure 5 shows a view similar to Figure 4 but when the 

chair is accommodating a seated person. 

DETAILED DESCRIPTION OF PREFERRED FORM OF THE INVENTION 

As illustrated, in particular in Figures 3 to 5, the 
chair includes a seat portion 10, a backrest portion 11 and 
25 a leg support portion 12. The complete chair is built upon 
an Integral tubular metal frame 13 which is shown in 
Figure 1. 

The frame has a support base 14 which is mounted to 
floor engaging wheels 15. Two brackets 16 are welded to 

30 tubular side rails 17 of the support base axiA provide 

bearings 18 for a seat support frame structure 19. The 
seat support frame structure 19 is pivotably moxmted to the 
support base and telescopic gas struts (not shown) 
interconnect the support base and the seat support - frame 

35 structtire 19 to provide for controlled tilting of the whole 
seat portion 10 relative to the support base 14. 
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The seat support frame structure 19 has upper and 
lower side rails 20 and 21, and cross rails 22. The upper 
side rails form the structural parts of armrests of the 
chair and, for this purpose, the side rails carry expanded 
foam plastics padding material 23 which is shown in part in 
Figure 2. As will be later described, similar foam 
plastics sheet material is secured to other parts of the 
structure and is overlaid with upholstering material in the 
finished chair. 

A fibre reinforced plastics sheet material 24 is 
provided to extend between the lower side rails 21 of the 
seat support frame s^tructure for carrying seat cushioning 
material (referred to in more detail later) , A similar 
fibre reinforced plastics sheet material 25 (a portion of 
which is shown in Figure 1) is provided on a baclcrest frame 
portion 26 for supporting backrest cushioning. 

The seat support frame structure 19 is provided with 
pivot bearings 27 to match the bearings 18 on the support 
base 14- Similar pivot bearings 28 and 29 are provided on 
the seat support frame structure 19 for pivotably mounting 
the backrest frame portion 26 and a leg support frame 
portion 30. 

The leg support frame portion 30 coirprises a generally 
rectangular frame that, like the rest of the structure, is 
formed from tiibular metal, and it is pivotably mounted to 
the seat support frame structure 19 by way of pivot 
bearings 31. The leg support frame portion is fitted with 
expanded foam type plastics material sheet 32 for carrying 
leg support cushioning. 

The backrest frame portion 26 is formed from tubular 
metal predominantly as a rectangular frame but it includes 
a lower angled portion which carries pivot bearings 33. It 
also includes triangular-shape side portions 34 which are 
formed from tubular metal and which are fitted with 
expanded foam padding material (not shown) to form" side 
wings of the chair when finally upholstered- 
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The backrest frame portion 26 of the chair is 
connected to the seat support frame portion 19 by 
telescopic gas struts (not shovm) / so as to permit pivotal 
movement of the backrest of the chair relative to the seat 
portion of the chair. 

With the chair structure as described thus far, each 
of the seat portion, backrest portion and leg support 
portion may be pivoted one relative to the other so that 
the chair may be placed in any disposition ranging from a 
bed through to an upright chair. Also, the entire 
structure may be pivoted about the support base 14 to 
facilitate entry ajid exit of invalid persons from the 
chair . 

As shown in Figures 3 and 4, a single underlay 35 that 
is formed from expanded foam sheet material, is laid on and 
secured to the supporting sheet xaaterials 24 and 25. A 
single air cushion 36 is carried by the portion of the 
underlay 35 that is positioned on the supporting material 
24, Also, two air cushions 37 and 38 are secured to the 
backrest sheet material 25, and a single air cushion 39 is 
secured to the expcinded foam sheet material 32 that is 
carried by the leg support frame portion 30 of the chair. 

Each of the air cushions 36 to 38 is formed from a 
bladder having side walls as well as front and back walls, 
such that the cushion would assume a generally oblong shape 
if charged with air in an amount equal to the maximvtm 
contained volume of the bladder. The bladders are 
fabricated from pliant air irc^ermeable plastics sheet 
material having a thickness within the range 0*25 to 1.00 
millimetre, and all seams of the bladders are closed by 
welding or gluing to effect coxcplete sealing. Valves 40 
are provided in one side wall of each of the bladders 36 to 
38 to enable air to be delivered to and bled from the 
cushion which is constituted by the bladder. 

The cushion 39 is also formed from a bladder but in 
this case the bladder has a flatter, less oblong shape <if 
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it were to be charged CO its maximum contained volume) than 
the other bladders 3 6 to 38- Also, an air admitting valve 
is located in one edge seam of the bladder that, when 
charged with air, constitutes the cushion 39. 
5 As indicated previously, it is important that the 

bladders be charged with air in an amount not greater than 
50% to 60% of the maximum contained volume of the bladders 
and, more usually, in an amount within the range 15% to 30% 
of the maximum contained volume of the bladders , The 
10 actual amount of air will be determined in any given case 

by the position of the cushion, the amount of foam plastics 
sheet material cushioning that is used in conjunction with 
the cushions and the resiliency of the upholstering 
□ material which is used to overlay the cushions. 

•Jt 15 The cushions 36 to 39 are fitted closely together, in 

nJ overlapping relationship, as indicated in Figure 4, in 

order that they might be caused to meld together when 

ill 

xi adapting to the shape of a seated person, as indicated in 

Figure 5. The upper backrest cushion 38 is extended over 
■U 20 (ie, wrapped around) the top of the backrest frame portion 

|H 26 to provide air cushioned support for the neck and head 

J"; of a seated person. Similarly, the leg support cushion 39 

^\ is wrapped around the front and rear sides of the leg 

CI support frame portion 30- 

25 The cushions 36 to 39 are removably secured to the 

underlays 32 and 35 by a self -securing fastening material 
such as that which is sold under the Velcro trade maxk. 

As shown in Figure 4, an overlay 41 in the form of a 
continuous length of relatively soft, coit^ressible material 
30 is laid along the full length and height of the chair, to 
cover the leg support portion, the seat portion and the 
backrest portion of the chair. The overlay 41 is formed 
from axi expanded foam plastics sheet material that is loss 
dense than the material from which the underlay 35 is 
3 5 formed . 
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Upholstering material 42 is used to cover the entire 
chair and, for convenience, this material may also be held 
in pla.ce by self -securing fastening material. 

Variations and modifications may be made in respect of 
5 the invention as above described and defined in the 
following claims . 



